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CLAIMS 
[Claim(s)] 

[Claim 1] At 0.1-1 micrometer, average particle diameter contains a titanium ingredient inside 
particles, the content of this titanium ingredient converts into titanium to an iron oxide particle 
total amount, it is 0.3 to 3.5 weight %, and tap density is 1.2g/cm3. Iron oxide particles 
characterized by being the following. 

[Claim 2] The iron oxide particle according to claim 1 whose residual magnetization [ in / form 
is spherical and / 5kOe(s) ] is 8 or less emu/g. 1 

[Claim 3] The iron oxide particle according to claim 1 or 2 whose angle of repose is 42 degrees 
or less. 

[Claim 4] The manufacture method of the iron oxide particles characterized by adding water- 
soluble titanium salt at the time before oxidation reaction of oxidation reaction in the method of 
oxidizing the ferrous hydroxide slurry obtained by carrying out neutralization mixture of ferrous 
salt solution and the alkaline solution, and manufacturing iron oxide particles. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In this invention, a titanium ingredient is contained in detail about an 
iron oxide particle and its manufacture method. Therefore, tap density is low, and mobility is 
good and is related with the iron oxide particle mainly especially used for the use of the 
material powder for electrostatic copy magnetism toner, the material powder for careers for 
electrostatic latent image development, the black paints powder for paints, etc., and its 
manufacture method. 
[0002] 

[Description of the Prior Art] The iron oxide particles represented as charges of magnetic toner 
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material, such as an electronic photocopy machine and a printer, by the magnetite particles by 
a solution reaction are used widely these days. Although various kinds of general development 
characteristics are required as magnetic toner, by development of electronic photograph 
technology, the copying machine and printer especially using a digital technology progress 
quickly, and the demand characteristic is becoming more advanced in recent years. 
[0003] That is, outputs, such as graphics and a photograph, are also demanded besides the 
conventional character, the thing of the capability of 1200 or more dots per inch especially also 
appears in a printer, and the latent image on a photo conductor is becoming more precise. 
Therefore, the height of the small-gage wire reproducibility in development is demanded 
strongly. 

[0004] In connection with it, the toner particle diameter used for a copying machine and a 
printer has diameter[ of a granule ]-ized. Furthermore, as for the magnetite particles contained 
in toner, diameter-ization of a granule is desired in connection with it. 

[0005] Generally iron oxide particles use together with other material, such as resin, as toner, a 
career, and raw material for paints in many cases. 

[0006] Although measurement, mixture, kneading, etc. are especially performed in the case of 
toner creation, the important thing in that case is the two following points. 

(1) A flow is good in the time of measurement, or the case of the injection to the kneading 
machine after mixture (mobility). 

(2) It is mixed, without a specific gravity difference separating at the time of mixture with light 
resin of specific gravity (mixture nature). 

[0007] About the above (1), also when both mixture ratio is stabilized in the case of 
measurement before mixture, and feeding mixed powder into a kneading machine, it can 
supply stably and uniformly, and as a result, what also has a uniform kneading thing is 
obtained. 

[0008] About the above (2), if it is mixed before iron oxide particles and resin dissociate, 
distribution into resin of the iron oxide particles at the time of kneading will be attained [ as a 
result ] by homogeneous mixing for it to be good. In order to control tightness of the iron oxide 
particles by vibration in addition to the two above-mentioned points, if restoration density is 
low, the handling nature of a granular material will become good. 
[0009] In the iron oxide particles by the conventional technology, although mobility is 
inadequate and various improvement is made until now, restoration density goes up by 
vibration at the time of conveyance and handling, and handling nature (the time of a transfer 
and load of workability) worsens. Moreover, there is also a possibility that the mixed 
nonuniformity by a specific gravity difference may occur at the time of mixture with resin. 
[0010] For example, in order to improve mobility, the nonmagnetic oxide which contains Si 
inside and contains the coprecipitate of Si and aluminum and specific elements, such as Ti, on 
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the surface is stuck to JP,H7-240306,A, and it is indicated about the magnetite particles which 
improved mobility. 

[001 1] However, since the restoration density by vibration is high, when becoming a thing 
inferior to handling nature and dispersibility, there is a possibility that a surface adhered part 
may separate at the time of kneading with resin. 

[0012] Moreover, an inside is made to contain specific elements, such as Si and Ti, to JP,H9- 
59025A coercive force is high, and fluid good magnetite particles are indicated with the 
diameter of a granule. However, although mobility is improved, since its restoration density by 
vibration is high, it is inferior to handling nature and dispersibility. 
[0013] Furthermore, obtaining black iron oxide particles is indicated by JP,H3-2276,A and 
JP,H8-34617,A content or by carrying out a surface treatment in Ti. However, all have the fault 
that magnetism is weak and especially a magnetization value is low. 

[0014] Although it is generally clearer than the above-mentioned conventional technology that 
a fluid high granular material also goes up the restoration density by vibration, the iron oxide 
particles which have highly [ mobility ] the characteristic that restoration density is low are not 
yet offered. 

[0015] Therefore, the purpose of this invention is to offer the iron oxide particle which 
suppresses the rise of the restoration density by the vibration and the shock from the outside, 
and has the outstanding mobility, and its manufacture method. 
[0016] 

[Means for Solving the Problem] Wholeheartedly, as a result of examination, this invention 
persons are making magnetite particles contain a fixed quantity of titanium ingredients, and 
making tap density low, and did the knowledge of the ability of the above-mentioned purpose 
to attain. 

[0017] This invention was made based on the above-mentioned knowledge, and average • 
particle diameter is 0.1-1 micrometer. A titanium ingredient is contained inside particles, the 
content of this titanium ingredient converts into titanium to an iron oxide particle total amount, it 
is 0.3 to 3.5 weight %, and tap density is 1.2g/cm3. The iron oxide particles characterized by 
being the following are offered. 

[0018] Moreover, as the desirable manufacture method of the iron oxide particles of this 
invention [ this invention ] In the method of oxidizing the ferrous hydroxide slurry obtained by 
carrying out neutralization mixture of ferrous salt solution and the alkaline solution, and 
manufacturing iron oxide particles, the manufacture method of the iron oxide particles 
characterized by adding water-soluble titanium salt at the time before oxidation reaction of 
oxidation reaction is offered. 
[0019] 

[Embodiment of the Invention] The form of operation of this invention is explained hereafter. 



http://dossierl.ipdl.ncipi.go^ 4/16/06 



JP,2000-319021,A [CLAIM + DETAILED DESCRIPTION] 



Page 4 of 7 



The iron oxide particles as used in the field of this invention make MAGUNE tightness the main 
ingredients preferably. The following explanation explains the magnetite particles which are the 
typical thing as iron oxide particles. Moreover, when calling it iron oxide particles or magnetite 
particles, the contents mean each particle or all of the set. 

[0020] Average particle diameter is 0.1-1 micrometer, and the magnetite particles of this 
invention contain a titanium ingredient inside particles. The content of a titanium ingredient is 
converted into titanium to a magnetite-particles total amount, is 0.3 to 3.5 weight %, and is 0.5 
to 3 weight % preferably. When the content of a titanium ingredient is less than 0.3 weight %, 
there are few fluid improvement and effects of control of restoration density, and if it exceeds 
3.5 weight %, the magnetic property considered as a request will not be acquired. Generally 70 
or more emu/g of saturation magnetization (sigmas) in 5kOe(s) is 75 or more emu/g still more 
preferably preferably. 

[0021] The tap density of the magnetite particles of this invention is 1.2g/cm3. It is required to 
be the following and it is 1.15g/cm3 preferably. It is. Tap density is 1.2g/cm3. If it exceeds, the 
rise of restoration density cannot be suppressed. 

[0022] Moreover, the form of the magnetite particles of this invention is preferably spherical 
from a globular shape and a viewpoint of [ although it is arbitrary 8 respiratory inlet covering 6 
face piece ] fluid improvement. When the residual magnetization (sigmar) in 5kOe(s) takes into 
consideration the influence on the mobility by magnetic condensation, 8 or less emu/g is 7 
emu/g desirable still more preferably. 

[0023] It is desirable still more desirable that the viewpoint of fluid improvement to an angle of 
repose is 42 degrees or less, and the magnetite particles of this invention are 40 degrees or 
less. 

[0024] 20ml / 100g or more are desirable still more desirable, and the oil absorption of the 
magnetite particles of this invention is 21ml / 100g or more. It is because the dispersibility as 
magnetite particles becomes mixture nature with resin is improved by it being low and mobility 
being high, and the one where oil absorption is higher takes the restoration density by vibration 
at the time of subsequent kneading as for shearing force, and still better as this Reason. 
[0025] Next, the desirable manufacture method of the magnetite particles of this invention is 
explained. In this invention, the process which adds water-soluble titanium salt is included in 
the manufacture method of the iron oxide particles which oxidize the ferrous hydroxide slurry 
obtained by carrying out neutralization mixture of ferrous salt solution and the alkaline solution. 

< 

[0026] What is necessary is just to specifically add the process which adds water-soluble 
titanium salt to the ferrous hydroxide slurry before ferrous salt solution, an alkaline solution, 
and oxidation reaction and under oxidation reaction that what is necessary is just to choose the 
time which can be adjusted so that a titanium ingredient may exist in the inside of magnetite 
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particles. Sulfuric acid titanyl etc. is illustrated as water-soluble titanium salt used here. In 
addition, ferrous sulfate, ferrous chloride, etc. are mentioned as ferrous salt again. As alkali, 
sodium hydroxide, sodium carbonate, water oxidization potassium, etc. are used. In addition, 
the inescapable ingredient accompanied into materials can also be used in this invention. 
[0027] 

[Example] Based on an example etc., this invention is explained concretely hereafter. 
[0028] [Example 1] It converts into 45I. of ferrous sulfate solution of 2 mol/l, 45I. of sodium 
hydroxide solution of 4 mol/l, and titanium. 101. of sulfuric acid titanyl solution of 0.16 mol/l was 
mixed, and pH was maintained to 6-7 for a total of the obtained 1001. ferrous hydroxide slurry, 
and at 80-90 degrees C, air was blown and it oxidized. When the reaction advanced 50%, 101. 
of sulfuric acid titanyl solution of 0.16 mol/l was added, and oxidation reaction was completed, 
maintaining to pH 6-9 succeedingly. 

[0029] The obtained MAGUNE tight slurry was the usual method, performed filtration, washing, 
dryness, and pulverization and obtained magnetite particles. The method shown below 
estimates the average particle diameter of the obtained magnetite particles, titanium content, 
tap density, magnetic property, an angle of repose, and oil absorption, and the result is shown 
in Table 1. In addition, in magnetic property, the unit of saturation magnetization (sigmas) and 
residual magnetization (sigmar) is emu/g, and the unit of coercive force (He) is Oe. 
[0030] The photograph of the <valuation method> (1) average-particle-diameter scanning 
electron microscope (30000) was taken, and it computed with the diameter of a fillet. 

(2) The titanium content sample was dissolved and it measured in ICP. 

(3) Tap density Hosokawa It measured using the product made from Micron, and "Powder 
Tester TypePT-E" (brand name). 

(4) Magnetic property Toei Industry make oscillating sample type magnetometer VSM-P7 was 
used, and it measured in external magnetic field 1kOe and 5kOe(s). 

(5) Angle of repose Hosokawa It measured using the product made from Micron, and "Powder 
Tester TypePT-E" (brand name). 

(6) Oil absorption JIS K It measured by the method indicated to 5101 (1978) using flaxseed oil. 

[0031] [Example 2] Concentration of the titanyl solution mixed first was made into 0.46 mol/l, 
and magnetite particles were obtained by the same method as an example 1 except not 
adding sulfuric acid titanyl solution, when a reaction advances 50%. Moreover, the various 
characteristics and physical properties are evaluated like an example 1, and the result is 
shown in Table 1. 

[0032] [Example 3] Concentration of the titanyl solution mixed first was made into 0.016 mol/l, 
and magnetite particles were obtained by the same method as an example 1 except adding 
sulfuric acid titanyl solution concentration 0.032 mol/l, when a reaction advances 60%. 
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Moreover, the various characteristics and physical properties are evaluated like an example 1, 
and the result is shown in Table 1 . 

[0033] [Example 4] Except that concentration of the titanyl solution mixed first was made into 

0. 016 mol/l and a reaction added sulfuric acid titanyl solution concentration 0.146 mol/l at the 
40% advance **** time, magnetite particles were obtained by the same method as an example 

1. Moreover, the various characteristics and physical properties are evaluated like an example 
1 , and the result is shown in Table 1 . 

[0034] [Example 5] Magnetite particles were obtained by the same method as an example 4 
except having set pH at the time of the start of oxidation reaction to 11.1, and having made 
subsequent pH or more into ten. Moreover, the various characteristics and physical properties 
are evaluated like an example 1 , and the result is shown in Table 1 . 

[0035] [Comparative example 1] Magnetite particles were obtained by the same method as an 
example 1 except not adding a titanium ingredient. Moreover, the various characteristics and 
physical properties are evaluated like an example 1, and the result is shown in Table 1. 
[0036] [Comparative example 2] Magnetite particles were obtained by the same method as an 
example 5 except not adding a titanium ingredient. Moreover, the various characteristics and 
physical properties are evaluated like an example 1, and the result is shown in Table 1. 
[0037] [Comparative example 3] Magnetite particles were obtained according to the example 1 
of JP,H9-59025,A. Si content in these magnetite particles was 1.6 weight %. Moreover, the 
various characteristics and physical properties are evaluated like an example 1 , and the result 
is shown in Table 1 . 

[0038] [Comparative example 4] Concentration of the titanyl solution mixed first was made into 
0.323 mol/l, and magnetite particles were obtained by the same method as an example 1 
except adding sulfuric acid titanyl solution concentration 0.323 mol/l, when a reaction 
advances 40%. Moreover, the various characteristics and physical properties are evaluated 
like an example 1, and the result is shown in Table 1. 
[0039] 
[Table 1] 
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[0040] As shown in Table 1, the example 1-5 had low tap density, and was small, and since oil 
absorption was moreover high, handling nature and dispersibility were good [ the example ]. 
[ of the angle of repose ] 

[0041] Since a comparative example 1 had high tap density, was large and was low, it was a 
thing inferior to dispersibility. [ of oil absorption ] [ of an angle of repose ] A comparative 
example 2 has high tap density, and is large. [ of an angle of repose ] Although mobility was 
good, since a comparative example 3 had high tap density and was low, it was a thing inferior 
to dispersibility. [ of oil absorption ] The comparative example 4 had extremely low saturation 
magnetization, although tap density and an angle of repose showed the good numerical value. 
[0042] 

[Effect of the Invention] As explained above, the iron oxide particles of this invention suppress 
the rise of the restoration density by the vibration and the shock from the outside, and have the 
outstanding mobility. Moreover, the above-mentioned iron oxide particles are obtained by 
having productivity simple by the manufacture method of this invention. 



[Translation done.] 
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( i ) was 

j&m^rFmm (30000 ^mm^t. 7 < 
vmzx%#x,iz. 

(3) 

Hosokawa Micronl3L r Powder 
Tester TypePT-Ej (mftffe) £JflWC 



(4) 



kOe&l^5kOe(CTffl^t!t. 

( 5 ) m a 

Hosokawa MicronS> ^Powder 
Tester TypePT-Ej (ffitii&) ZfQ^X 

(6) mm 

j is k 5 1 o i ( 1 9 78) izmmztix^&jj 

mT7-?=itli:&m LXfflfe It:. 
[0031] CHttfif|2]S*j{cS^-tS^-;P*^ 10 

StOiaSSrO. 46mol/l{:UR)6* { 5 0%ilfT 

i tc*-r. 

[0032] tmm3 ] fi^s^-r 

?8<9i&g£0. 0 16mo 1/lfcU £JS*<60%ji 
ffL^^-C«SI!H-^-/P*S«[iieo. 0 3 2mo 

i / 1 tatirt-ijawi, nsfe^ii tut&o^arc^ 
Msep*#fc. ifc. Utew 1 1 n«t#a# 20 

[0033] cggtm 3 Mjeate'****^*** 

?S<Oi&g£0. 0 16mol/liU 

ff t^^TJiKg^-^-^^^lSS 0 . 1 4 6 m o 

1 / 1 *wvt tomt. mm 1 1 Raettrttrr?*'' 



^2000-3 19021 
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[0034] cnsft^i5)i?fl^je^iamopH^i 

1 . 1 (c L . HAop H * 1 OELLfc UfcfctfMi. Hit 

iS0iitH«tc#a^tt. «Ht£iH»u 
[003 5] ca3R«i] wymztmLK^m- 

[oo36] txmi2) +f>&»zmiaL%\,*m- 
a. mmsmmoumx^r^j hn^znt:. 

mzkim 1 c^-r. 

[0037] dbKW3D^F9-5 90 2 5^4^ 

cos i ^fra« 1 . 6fia%rj»^^. 
[0038] citR0i4 ] mmzm&t&i-?->\*m 

momi&ZO. 323mol/lkL. SJ5* s 4 0%ji 

L^^-c«sia»f-^-^*«}a[jiso . 3 2 3 m o 
i / 1 zmMt&imn. mm 1 ^hso^-c^ 

[0039] 
[*1] 





£ ft 




Tifl 

CwtW 




WMftt(lkOe) 


BS»t*<5kOe) 


£8A 

fflD 




* * 

as : or \ He 


as : ar : He 


ft 

« 


i 


* ft 


a25 


2.0 


a95 


6 1.2 : 5L0 : 5 3 


78L4! 5.2! 55 

m m 


40 


27 


2 


St ft 


0.34 


2.8 


a92 


56\8l 4.9! 51 


745! 5.0! 52 


39 


34 


3 


3$ ft 


0.1 6 


a3 


LI 9 


6 3.8 | 


j 6.3 


! 65 


8L8! 6.5! 70 


42 


20 


4 


*S ft 


0.22 


LO 


LI 5 


62.1 


i 5,3 


\ 56 


80.1 j 5.4 1 58 

• • 


4 0 


22 


5 




0.45 


1.0 


L0 9 


61.5 


j ao 


: 98 


78.5 j 9.5 ! 1 00 

: ; 


42 


32 


Jt 
t* 
« 


1 


$ ft 


0.27 




1.5 2 


62.6 ! 


j 5l3 


! 56 


83.9: 5l4| 58 

* • 


46 


1 9 


2 


AS* 


0.4 6 




L2 5 


62.6 


lai 


: 102 


843 ! ia5 ! 1 07 

» * 


48 


24 


3 


3* ft 


a26 




1.5 8 


61.3 


&9 


i 44 


78.5! 40! 45 

; i 


40 


1 8 


4 


$ ft 


0.2 1 


4.0 


0-9 3 


5 4.2 j 


: 46 

1 


! 60 


6 9L8 ! 48 j 52 


30 


34 



[0040] mUz^ZtlhXolz. Hi£0U~5te. 

[0041] mm 1 «s 9 v7®wm< . ssft *> 

±$ < . ®?*«tfiv^«>^littt^* i>ff)Xb^t:. 



a^^g (c®^ t> cot * o . 

[0042] 
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